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COMPLETE SPEOFICATION 
Preparation and Use of Alginates 
We, Calmic Limited, a British Company, *■"-» ~ P ~— — - 
of Crewe Hall, Crewe, Cheshire, do hereby 
declare the invention, for which we pray 

that a patent majr be granted to us, and _ r „„„ „ w „„ W . >K 

the method by which it is to be performed, example typifies a process found to be applic- 
tp be particularly described in and by the able to the preparation of the alginate of 
following statement : — a basic antimicrobial, other than the neomycin 

lms myenuon relates to the preparation alginate described. The products of the 
o_ US f., t. ? lnaI:es - °? b ^ s ! c , antimicrobials, preparation may be obtained as pliable or 
gel-like films cylinders or any shape required 
in addition to the spheres and filaments 
exemplified. They may be _dried to yield 



Preparation of the 
by the examples " 



Several basic antimicrobial products „.„ 
known and are commercially available. 
Typical antibiotic products are neomycin, 



generally prepared from strepto- powders for tabletting, insufflation, ( 



myces fradiae, polymyxin, isolated from The alginates of the 



' . - - . i c iu uuu have many 

Brucella polymyxa and framycetm marketed inherent characteristics of great value to the 



as Soframycin (R.T.M.). These antibiotics 
are active to varying degrees against both 
Gram-positive and Gram-negative bacteria 
and usually inactive against fungi and virus. 

20 Antimicrobials of recent isolation include 
benzalkonium chloride and cluorphenoctium 
hydrochloride. 

Alginic add is already known as a useful 
constituent in pharmaceutical preparations ^ u 

25 by virtue of its marked geOing and thicken- ulcers, or 



treatment of microbes in or on the hur_ 

body. These advantageous attributes may be 
briefly summarised as follows. They have 
a capacity for absorbing and so immobilising 
liquids such as tissue exudates, physiological 
secretions etc., during which they swell con- 
siderably. This action renders these alginates 
of particular use in the packing of chronic 
slow-heating wounds such as rodent 
s, or cavities such as dental cavities. 
. , They have a sparing solubility which limits 

lerto, it has been proposed to incor- their removal from the site of application 
; " " e " ""-*" - 1 by exudates or normal physiological secre- 
tion. They have a persistent antimicrobial 
effect in their immediate vidnity. The algi- 
nate moiety can be metabolised slowly by 
the body and is physiologically compatible. 
It is clear that the use of these alginates 
offers a practical method of prolonging anti- 
microbial action at any desired site in the 
body, particularly when the freely soluble 
antimicrobials are needed. Such freely soluble 
products when in alginates form are readily 
confined to the specific site of application. 

The mechanism of the antimicrobial acti- 
vity of the novel alginates is not known. 



porate alginic add as such into such pre- 
itions and also to form flexible films 
a the product of reaction of alginic add 
i a metallic salt, a typical film being 
formed from caldum alginate. 

According to the present invention novel 
antimicrobial derivatives are prepared by 
35 reacting basic antimicrobial agents with 
alginic add or a salt thereof. 

_ Specific examples of said novd antimicro- 
bial alginates are the alginates of the basic 
antimicrobials, particularly benzalkonium and 
40 chlorphenoctium alginates and the alginates 
"i the basic antibiotics, particularly those of 



neomycin, polymy xin and framycetin. Mix- The activity may be inherent i 



due to 
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release of the active constituent from ion Example 1 or 2 when applied to an agar 
exchange with, the surrounding medium, or test plate infected with the_ standard assay 
from digestion of the alginate moiety, or organism for Neomycin (Micrococcus var. 
- to -any combination of the above factors. It aureus 8625) showed the typical large zones 50 
5. is found that when the alginates of the of inhibition. Control tests with untreated 
invention are used, slow release of antimicro- sodium alginate showed no inhibition, 
bial occurs mamtaining substantially complete a similar way the alginates of poly- 
antisepsis over a long period. myxin B, framycetin and hexadecyltrimethyl- 
The antimicrobial alginates may be used ammonium were prepared and showed large 55 
10 in the form of flexible films, particularly zones D f inhibition against the standard assay 
on gauze bandage when there is provided organisms, 
a wound dressing especially suitable for burns Example 3 
which is for practical purposes flexible and Calcium alginate tubing of various wall 
substantially waterproof. A further useful thicknesses and diameters was treated with "« 
15 form is as tubing when the alginate forms \aj o a q ue ous neomycin sulphate solution for 
a disposable catheter. A further useful form at i east 5 minutes. The tubing was partially 
■5 that of an investing coat over an appro- converted to neomycin alginate to an extent 



priately shaped former, to be used for dependent on the time of treatment. The 

example, as a tampon for infected orifices, strength of the tubing was thereby increased. « 5 
The tubing was thoroughly rinsed with water 

20 Example 1 and dried. 

Preparation of neomycin alginate in fife- A t _ icd pro d uct assayed by the standard 

ment form. nrocedure showed a neomycin content of 

A thin stream of 3% aqueous sodium tie wet weight of the tubing. This 70 

alginate is poured into a 1% aqueous ^Neo- * was mat ^ ially reduced by treat- 

25 mycm Sulphate solution in a tall vessel. autoclave for 20 minutes at 

Where the surfaces of the two solutions .. . . - 

meet, a thin coherent film of Neomycin Algi- 10 lDS ^ s 1- mcn " 

nate gel forms giving a hollow filament, Example 4 

contakungumeacteda^ A ^ d former is dipped into a 75 

30 If the filament is left m the Neomycin ^ £ 5—2D% solution of sodium alginate 

solutionis film thickens by diffusion o ™ 0 detergent has been added to 

Neomycin through its waDs and consequent ™J ^ formatioll even ^ a 

reaction of the contained alginate solution. water . repellen t surface such as rubber, poly- 
thene, etc. The film on the former is dipped R0 



Example 2 



c~ ~~^„ „i„j„ ote ;„ entiir/. ™-to aqueous 2—5% calcium chloride sohi- 

_ Preparation of neomycin alginate in sphere ^ ^ water wi dipped mt(J m 

tOT P; „ . . _ . , , aqueous solution of neomycin sulphate. The 

3% aqueous sodium alginate is added drop- 1 Xrama& ^ d^d on the con- 
cise to 1% calcium chloride solution and 4 ation of neom ycin required in the film. 



stand over-night. Solid spheres centranon or neomycin rcquorc* ^ ^ ^. 
of calcium alginate gel are formed. These on Variation in concentration of the reacting 

washing and Suspending in 1% Neomycin solutions varies the texture and moisture 

Sulphate become invested in a coat of Neo- content of the gels produced, while in no 

mydn Alginate gel, of a thickness depending way affecting the chemistry of the process, 

on the thne allowed for the reaction. which can be interpreted in terms of simple 90 

The material thus obtained from either of ionic reactions between cations and carboxyl 

the foregoing procedure or described in groups of the algmic acid. 

Alginate (^00) n +nM + -->Alginate (— COOM) n | 

4. A process for the production of an 

alginate as claimed in Claim 1, which com- 

■ K „ M ^. Any desired prises reacting a basic antimicrobial agent or 

proportion of the carboxyl groups between antibiotic with alginic acid or a salt thereof. 110. 
0—100% may be so reacted, and the pre- 5. A process as claimed in Claim 4, m 
ferred range is 1—10%. which the basic antibiotic is neomycin, poly- 

myxin or framycetin. 

■ WHAT WE CLAIM. IS: — 6. A process as claimed in Claim 4, in 

1 An alginate of a basic antimicrobial which the basic antimicrobial agent is chlor- 115 
agent or antibiotic. phenoctium hydrochloride or benzalkonium 

" Neomycin, polymyxin or framycetin chloride. _ 

" - 7 A process as claimed in any of Claims 

4 to 6, in which the alginic add salt is 
calcium alginate. 120 
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8. A process for the production of an of a flexible film, filament, tubing or a 

alginate as claimed in Claim 1 substantially covering on a shaped former, 
as hereinbefore described with reference to 11. An alginate as claimed in Claim 10, 10 

and as illustrated in any of the Examples, in which the flexible film is disposed in a 

5 9. An alginate of an antimicrobial agent gauze bandage, 
or antibiotic when prepared by the process 

as claimed in any of Claims 4 to 8. W. P. THOMPSON & CO., 

10. An alginate as claimed in any of 12 Church Street, Liverpool, 1, 

Claims 1 to 3 or 9, which is in the form Chartered Patent Agents. 
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